Tryptamine induces phosphoinositide turnover and modulates adrenergic and muscarinic cholinergic receptor function in cultured cerebellar granule cells.
Tryptamine dose-dependently increased phosphoinositide (PI) hydrolysis by approximately fourfold in primary cultures of rat cerebellar granule cells (EC50 = 56 microM). The PI response stimulated by tryptamine was dependent on the presence of extracellular Ca2+ and Na+. Tryptamine-induced PI breakdown could be partially inhibited by pretreatment with 4 beta-phorbol 12-myristate 13-acetate but not pertussis toxin. The presence of tryptamine markedly attenuated PI responses induced by norepinephrine (NE) and carbachol, with no apparent effect on the responses to 5-hydroxytryptamine and glutamate. The inhibition of NE- and carbachol-induced PI turnover by tryptamine was dose dependent with IC50 values of approximately 0.4 and approximately 2.5 mM, respectively. Pretreatment of cells with tryptamine (0.5 mM) also attenuated NE- and carbachol-induced PI turnover, but failed to affect 5-hydroxytryptamine- and glutamate-induced responses. Furthermore, ketanserin, atropine, and prazosin did not have any effect on inositol phosphate formation induced by tryptamine. These observations indicate that tryptamine markedly increased Ca(2+)- and Na(+)-dependent PI turnover in cerebellar neurons and selectively inhibited NE- and carbachol-induced PI hydrolysis.